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OBJECTIVES This study sought to assess preclinical cardiac abnormalities in chronic alcoholic patients and
possible differences among alcoholics related to the duration of heavy drinking.
BACKGROUND Chronic excessive alcohol intake has been reported as a possible cause of dilated cardiomy-
opathy. However, before the appearance of severe cardiac dysfunction, subtle signs of cardiac
abnormalities may be identified.
METHODS We studied 30 healthy subjects (age 44 6 8 years) and 89 asymptomatic alcoholics (age 45 6
8 years, p 5 NS) divided into three groups, with short (S, 5–9 years, n 5 31), intermediate
(I, 10–15 years, n 5 31) and long (L, 16–28 years, n 5 27) duration of alcoholism.
Transmitral early (E) and late (A) Doppler flow velocities, E/A ratio, deceleration time of E
(DT) and isovolumic relaxation time (IVRT) were obtained. Left ventricular (LV) wall
thickness and volumes were also determined by echocardiography, and LV mass and ejection
fraction (EF) were calculated.
RESULTS The alcoholics had prolonged IVRT (92 6 11 vs. 83 6 7 ms, p , 0.001), longer DT (180 6
20 vs. 170 6 10 ms, p , 0.01), smaller E/A (1.25 6 0.34 vs. 1.40 6 0.32, p , 0.05), larger
LV volumes (73 6 8 vs. 65 6 7 ml/m2, p , 0.001 for end-diastolic volume index; 25 6 4
vs. 21 6 2 ml/m2, p , 0.001 for end-systolic volume index), higher LV mass index (92 6
14 vs. 78 6 8 g/m2, p , 0.001) and thicker posterior wall (9 6 1 vs. 8 6 1 mm, p , 0.001).
Ejection fraction did not differ between the two groups (66 6 4 vs. 67 6 2%). Deceleration
time of the early transmitral flow velocity was longer in groups L (187 6 18 ms) and I (185 6
16 ms) compared with group S (168 6 17 ms, p , 0.001 for L and I vs. S), whereas A was
higher in group L compared with S (43 6 10 vs. 51 6 10 cm/s, p , 0.005). Multiple
regression analysis identified duration of heavy drinking as the most important variable
affecting DT and A.
CONCLUSIONS Left ventricular dilation with preserved EF and impaired LV relaxation characterized LV
function in chronic asymptomatic alcoholic patients. It appeared that the progression of
abnormalities in LV diastolic filling related to the duration of alcoholism. (J Am Coll Cardiol
2000;35:1599–606) © 2000 by the American College of Cardiology
Chronic excessive alcohol consumption may lead to pro-
gressive and chronic cardiac dysfunction and can be a
possible cause of dilated cardiomyopathy (1). During the
progression of the disease, subtle signs of cardiac abnormal-
ities may be identified, preceding the appearance of cardiac
dysfunction (2). It would be clinically important to detect
such subtle signs because early cessation of alcohol con-
sumption may reverse left ventricular (LV) dysfunction (3).
Numerous clinical studies that have examined the effect of
chronic alcohol consumption on systolic and diastolic LV
function have yielded conflicting results (2,4–11). Some
authors (2,8) found impaired but others found well pre-
served LV systolic function (5–7). Similarly, normal (7,11)
and impaired LV filling were reported (9,10). To some
extent, this may be due to the different methods employed
(12). Other possible reasons for these discrepancies may be
different diagnostic criteria, failure to exclude other forms of
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heart disease, different age and differences in drinking
histories (7).
To overcome these drawbacks, in this study all patients
were carefully diagnosed by the specialists using the stan-
dard criteria, and, to assess a possible effect of duration of
heavy drinking on LV function, we grouped the patients
according to their drinking history. The purposes of this
study were:
1) to detect preclinical cardiac abnormalities in chronic
alcoholic patients using two-dimensional and Doppler
echocardiography, and
2) to evaluate possible differences in LV systolic and dia-
stolic function related to the duration of heavy drinking.
METHODS
Study patients. Ninety-five consecutive male alcoholics,
who were scheduled for admission to an inpatient alcohol
dependence treatment program or admitted for detoxifica-
tion to the Sections of Alcoholism, Institute for Mental
Health, Belgrade, or Department of Psychiatry, Banja Luka
Medical Center, between February 1995 and December
1997, were enrolled in the study. Entry criteria were: 1)
positive diagnostic criteria for alcohol abuse established by
the American Psychiatric Association (13), 2) age #60
years, 3) daily ethanol consumption $90 g, $4 days/week,
4) drinking history $5 years, 5) no history of hypertension
or cardiac disease, 6) absence of signs and symptoms of
cardiovascular, respiratory and metabolic disease, 7) no use
of tricyclic antidepressants, and 8) normal sinus rhythm. Six
patients with inadequate echocardiographic images were
excluded from the study. The remaining 89 patients (ages
45 6 8 years, range 23 to 60) represented the final study
group. All patients with alcoholism, as well as their families
or friends, were carefully questioned by experienced inter-
viewers about the total duration of heavy alcohol drinking,
the type and the amount of alcoholic drinks usually con-
sumed per day and the duration of abstinence. Detoxifica-
tion was considered as completed if the patient has stopped
drinking and was free of alcohol withdrawal symptoms for
more than 48 h. Daily ethanol consumption was obtained by
converting the type and amount of alcoholic beverages into
g of absolute ethanol (14). In advance of data collection, it
was decided to divide alcoholic patients into three groups
according to the duration of heavy drinking: short (S,
drinking history 5–9 years), intermediate (I, drinking his-
tory 10–15 years) and long (L, drinking history .15 years)
duration groups.
Thirty male healthy subjects (age 44 6 8 years, range 25
to 58; p 5 NS vs. all alcoholic patients, groups S and I; p ,
0.01 vs. group L) without drinking histories were studied as
the control group. None of them had a history of hyper-
tension nor any history, signs or symptoms of diabetes,
cardiovascular or lung disease.
Echocardiograms. Complete two-dimensional, M-mode
and Doppler echocardiograms were recorded after detoxifi-
cation, a mean of 19 days (range, 2 to 69 days) after the last
drink. Examinations were performed with an Acuson 128
imaging system (Mountain View, California) or an Aloka
830 SSD (Tokyo, Japan) imaging system using 2.5 MHz
transducers and were stored on 1/2-inch VHS videotapes
for later analysis.
Left ventricular end-diastolic and end-systolic volumes
and ejection fraction (EF) were determined from the apical
two-chamber view, using the single plane area-length for-
mula according to the recommendations of the American
Society of Echocardiography (15). Left ventricular mass was
determined by the formula: LV mass 5 0.8 {1.04
[(LVDD 1 IVST 1 PWT)3 2 LVDD3]} 1 0.6 g, where
LVDD 5 LV diastolic diameter, IVST 5 diastolic inter-
ventricular septal thickness and PWT 5 diastolic LV
posterior wall thickness (16). Measurements of the IVST,
LVDD and PWT were performed according to the recom-
mendations of the American Society of Echocardiography
(17). Left ventricular volumes and mass were normalized for
the body surface area and expressed as indexes. Transmitral
flow recordings were obtained after quiet expiration from
the apical four-chamber view, with the pulsed Doppler
sample volume placed at the level of the mitral leaflet tips.
Peak early (E) and late (A) transmitral flow velocities, E
wave deceleration time (DT) and E/A ratio were deter-
mined. The isovolumic relaxation time (IVRT) was mea-
sured by positioning the continuous wave Doppler cursor
between the mitral valve and LV outflow. Measurements
were performed in three consecutive beats and averaged.
Laboratory analysis. All alcoholics underwent laboratory
tests within 72 h of admission that included: hemoglobin,
serum cholesterol and total triglycerides, alanin-
aminotransferase, aspartate-aminotransferase and gamma-
glutamyltransferase.
Statistical analysis. Chi-square test was used for compar-
ison of nonparametric data and t test was used to compare
continuous variables. Analysis of variance was used to
Abbreviations and Acronyms
A 5 peak late transmitral flow velocity
DT 5 deceleration time of the early transmitral flow
velocity
E 5 peak early transmitral flow velocity
EF 5 ejection fraction
I 5 intermediate duration of alcoholism
IVRT 5 isovolumic relaxation time
IVST 5 diastolic interventricular septum thickness
L 5 long duration of alcoholism
LV 5 left ventricular
LVDD 5 left ventricular diastolic diameter
PWT 5 diastolic left ventricular posterior wall
thickness
S 5 short duration of alcoholism
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compare the differences among the three alcoholic groups
and the control group, with individual group comparisons
analyzed by the Bonferonni’s test. Analysis of covariance
was used to determine the significance of duration of heavy
drinking on transmitral flow velocities independent of the
effect of age. Stepwise multiple linear regression analysis was
used to evaluate the effects of several independent variables
(age, heart rate, transitory hypertension and details related
to the drinking histories: duration of heavy drinking, quan-
tity of daily ethanol consumption and duration of absti-
nence) on LV volumes, EF and Doppler indexes in alco-
holics, each considered separately as a dependent variable.
Univariate linear regression analysis was used to correlate
the duration of heavy drinking and echocardiographic pa-
rameters. Significance was established at p , 0.05.
RESULTS
Patient’s characteristics. Table 1 lists characteristics of all
subjects. There were no differences in heart rate, systolic and
diastolic blood pressures between control subjects and the
patients. Control subjects had larger body surface area.
Duration of heavy drinking varied from 5 to 28 years, with
the length of the last drinking period ranging from two to
300 weeks. The average daily ethanol consumption was
estimated at 252 g (range 174 to 464 g). Among the three
alcoholic groups and controls, we found no differences in
heart rate, systolic and diastolic blood pressures.
Although all of the alcoholics did not have a history of
hypertension, transitory hypertension was observed during
hospital stay in 16/31 patients in group S (52%), in 16/31
patients in group I (52%) and in 16/27 patients in group L
(59%, p 5 NS vs. S and I).
Two-dimensional and M-mode echocardiographic mea-
surements. Two-dimensional and M-mode echocardio-
graphic data are shown in Table 2. Left ventricular volume
indexes and mass index were higher in alcoholics. However,
EF did not differ between the control subjects and the
alcoholics. Left ventricular posterior wall was thicker in
alcoholics, and there was no difference in the interventric-
ular septal thickness. Left ventricular mass index (except for
group S) and LV volume indexes (except end-systolic
volume index for group I) were higher in alcoholic groups
compared with controls, but comparable among the alco-
holics. There were no differences in EF among the alcoholic
groups and controls.
Since the group L patients were the oldest, there might
be some effect of aging on LV dysfunction in this group. In
order to assess a potential effect of early aging in response to
alcohol, we performed additional analysis, which showed no
correlation between the age and EF in any of the three
alcoholic groups (r 5 20.03, p 5 0.9, r 5 20.06, p 5 0.7
and r 5 20.08, p 5 0.7, for groups S, I and L, respectively).
Doppler LV diastolic filling parameters. Doppler LV
diastolic filling variables, except E and A, showed differ-
Table 1. Patients’ Characteristics
Variable Controls
Alcoholic Patients
Group S Group I Group L All
n 5 30 n 5 31 n 5 31 n 5 27 n 5 89
Age (yr) 44 6 8 40 6 7 44 6 6 51 6 6*†‡ 45 6 8
Heart rate (beats/min) 68 6 9 68 6 9 68 6 11 68 6 9 68 6 9
SBP (mm Hg) 123 6 11 120 6 12 123 6 11 123 6 8 123 6 11
DBP (mm Hg) 79 6 8 80 6 6 79 6 8 80 6 6 80 6 7
BSA (m2) 2.0 6 0.16 1.9 6 0.13 1.9 6 0.11 1.9 6 0.15 1.9 6 0.13§
Smoking 18 (60%) 15 (48%) 17 (55%) 14 (52%) 66 (74%)
Gamma-glutamyltransferase
(#30 U/L)
24 6 10 73 6 102 81 6 123 70 6 70 78 6 100\
Aspartate amino-transferase
(#22 U/L)
22 6 3 36 6 38 37 6 36 38 6 39 37 6 37¶
Hemoglobin (120–160 g/L) 132 6 14 161 6 19¶ 157 6 15¶ 162 6 16¶ 157 6 28§
Alanine amino-transferase
(#31 U/L)
31 6 7 43 6 39 38 6 28 38 6 28 40 6 32
Cholesterol (3.7–6.5 mmol/L) 5.4 6 0.6 5.1 6 1.1 5.5 6 1.5 5.0 6 1.3 5.2 6 1.3
Triglycerides (0.5–2.0 mmol/L) 1.6 6 0.6 1.58 6 1.0 1.55 6 0.8 1.8 6 0.8 1.64 6 0.9
Drinking Histories:
Duration of heavy drinking (yr) 8 6 1 13 6 2# 19 6 3#** 13 6 5
Daily ethanol consumption (g) 258 6 71 252 6 79 247 6 79 252 6 75
Duration of abstinence (days) 18 6 12 21 6 13 19 6 13 19 6 13
Last drinking period (weeks) 42 6 51 38 6 45 63 6 75 47 6 58
Data presented are mean value 6 SD or number (%) of patients. Normal values are in parentheses for laboratory data. BSA 5 body surface area; DBP 5 diastolic blood pressure;
SBP 5 systolic blood pressure.
*p , 0.01 vs. controls; †p , 0.01 vs. group S; ‡p , 0.01 vs. group I; §p , 0.001 vs. controls; \p , 0.005 vs. controls; ¶p , 0.05 vs. controls; #p , 0.05 vs. group S; **p ,
0.05 vs. group I.
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ences between controls and all alcoholics; IVRT and DT
were longer and E/A was smaller in alcoholics (Table 3).
When we compared these data among controls and the
alcoholic groups, we found the tendencies of gradual pro-
longation of IVRT and DT, increase in A and decrease in
E/A as the drinking history became longer. Since patients in
group L were the oldest and age was known to affect LV
diastolic function, we performed correction for age with
analysis of covariance. After correcting for age we found
longer DT (control subjects 170 6 17, group S 168 6 17,
group I 185 6 16, group L 187 6 18 ms, F 5 10, p ,
0.001; p , 0.001 for groups L and I vs. control subjects and
group S) and larger A (control subjects 43 6 10, group S
43 6 10, group I 47 6 10, group L 51 6 10, F 5 4, p 5
0.01, p , 0.005 for L vs. control subjects and p , 0.01 for
L vs. group S) in patients with a longer history of heavy
drinking, and IVRT was significantly longer in group S
compared with control subjects (91 6 11 vs. 83 6 10, p ,
0.005). Peak early transmitral flow velocity did not change
substantially after correction for age. E/A ratio in group L
increased slightly after correcting for age but still tended to
decrease with the prolonged drinking history.
Early signs of cardiac abnormalities in chronic alcohol-
ism. In order to establish the earliest detectable change by
echocardiography (LV volume changes or LV filling im-
pairment), we assessed the differences in echocardiographic
parameters among controls and the three alcoholic groups.
The difference between group S and controls was significant
for LV volumes (74 6 8 vs. 65 6 7 mL/m2, p , 0.005 for
end-diastolic volume index, 25 6 4 vs. 21 6 2 mL/m2, p ,
0.005 for end-systolic volume index) (Table 2) and IVRT
(91 6 11 vs. 83 6 10 ms, p , 0.005) after correcting for
age, whereas no difference was found in other Doppler
indexes (Fig. 1), LV mass (86 6 18 vs. 79 6 8 ms, p 5 NS)
and EF (66 6 3 vs. 67 6 2 ms, p 5 NS) (Table 2).
Comparison between group I and control subjects included
additional increase in LV mass (94 6 15 vs. 79 6 15 g/m2,
p , 0.001) (Table 2) and prolongation of DT in group I
(185 6 16 vs. 170 6 17 ms, p , 0.001) (Fig. 1). When we
compared group L and control subjects, besides the fore-
Table 2. Two-dimensional and M-mode Echocardiographic Measurements
Variable Controls
Alcoholic Patients
Group S Group I Group L All
n 5 30 n 5 31 n 5 31 n 5 27 n 5 89
EDVI (mL/m2) 65 6 7 74 6 8* 72 6 7† 72 6 10† 73 6 8‡
ESVI (mL/m2) 21 6 2 25 6 4* 24 6 4 25 6 5§ 25 6 4‡
EF (%) 67 6 2 66 6 3 67 6 4 66 6 5 66 6 4
LVMI (g/m2) 79 6 8 86 6 18 94 6 15* 93 6 16* 91 6 17‡
PWT (mm) 8.3 6 0.7 8.8 6 0.9 9.4 6 1.1‡ 9.1 6 1.0§ 9.1 6 1.0‡
IVST (mm) 8.9 6 0.8 8.6 6 1 9.0 6 1.1 9.1 6 0.9 8.9 6 1.0
Data presented are mean value 6 SD or number of patients.
EDVI 5 left ventricular end-diastolic volume index; EF 5 ejection fraction; ESVI 5 left ventricular end-systolic volume index; IVST 5 diastolic interventricular septum
thickness; LVMI 5 left ventricular mass index; PWT 5 diastolic left ventricular posterior wall thickness. *p , 0.005 vs. controls; †p , 0.05 vs. controls; ‡p , 0.001 vs. controls;
§p , 0.01 vs. controls.
Table 3. Doppler Left Ventricular Diastolic Filling Variables
Doppler Index Controls
Alcoholic Patients
Group S Group I Group L All
n 5 30 n 5 31 n 5 31 n 5 27 n 5 89
IVRT (ms) 83 6 7 90 6 9 93 6 12* 92 6 11* 92 6 11†
IVRT0 (ms) 83 6 10 91 6 11* 93 6 10† 91 6 11*
DT (ms) 170 6 10 167 6 9 185 6 18*‡ 188 6 24†‡ 180 6 20§
DT0 (ms) 170 6 17 168 6 17 185 6 16†‡ 187 6 18†‡
E (cm/s) 59 6 11 55 6 10 59 6 12 54 6 13 56 6 12
E0 (cm/s) 59 6 11 54 6 12 59 6 11 56 6 12
A (cm/s) 43 6 8 42 6 8 47 6 10 53 6 13*‡ 47 6 11
A0 (cm/s) 43 6 10 43 6 10 47 6 10 51 6 10*\
E/A 1.40 6 0.32 1.36 6 0.33 1.31 6 0.33 1.08 6 0.32*\¶ 1.25 6 0.34#
E/A0 1.40 6 0.31 1.29 6 0.32 1.30 6 0.31 1.17 6 0.23§
Data presented are mean value 6 SD or number of patients.
A 5 late diastolic filling velocity; DT 5 deceleration time of the early diastolic filling velocity; E 5 early diastolic filling velocity; IVRT 5 isovolumic relaxation time; 0 5
variable is corrected for age.
*p , 0.005 vs. controls; †p , 0.001 vs. controls; ‡p , 0.001 vs. group S; §p , 0.01 vs. controls; \p , 0.01 vs. group S; ¶p , 0.05 vs. group I; #p , 0.05 vs. controls.
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mentioned differences, we found a significant increase in A
and lower E/A ratio in alcoholics compared with control
subjects (51 6 10 vs. 43 6 10 cm/s2, p , 0.005) (Fig. 1).
Thus, the echocardiographic changes in chronic alcoholics
were seen in the following order: first, increase in LV
volume and prolongation of IVRT; second, increase in LV
mass and prolongation of DT; last, increase in A and
decrease in E/A ratio (Table 2, Fig. 1).
Impact of patients’ characteristics on echocardiographic
parameters. The impact of several independent variables:
age, heart rate, transitory hypertension and details related to
drinking histories (duration of heavy drinking, quantity of
daily ethanol consumption and duration of abstinence) on
echocardiographic parameters each considered separately as
a dependent variable was analyzed by multivariate linear
regression analysis. Left ventricular end-systolic volume
Figure 1. Doppler left ventricular diastolic filling variables in four groups after correcting for age. IVRT 5 isovolumic relaxation time (A);
DT 5 deceleration time of the early transmitral flow velocity (B); E 5 peak early transmitral flow velocity (C); A 5 peak late transmitral
flow velocity (D); E/A ratio (E). Group S 5 alcoholic patients with short duration of heavy drinking; Group I 5 alcoholic patients with
intermediate duration of heavy drinking; Group L 5 alcoholic patients with long duration of heavy drinking. Data presented are mean
value 6 SD.
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index, EF and IVRT were not affected by any of the
independent variables mentioned above. Left ventricular
end-diastolic volume index was influenced by transitory
arterial hypertension (p 5 0.04) and duration of abstinence
(p 5 0.01). Deceleration time of the early transmitral flow
velocity was affected only by total duration of heavy drinking
(p 5 0.01). Peak early transmitral flow velocity was influ-
enced by patient age (p 5 0.0004), transitory hypertension
(p 5 0.001) and total duration of heavy drinking (p 5 0.02),
while A was determined predominantly by the duration of
heavy drinking (p 5 0.00001) and heart rate (p 5 0.00001),
with a minor impact from transitory hypertension (p 5
0.03). Finally, E/A ratio was determined by age (p 5
0.00001) and heart rate (p 5 0.0007).
To demonstrate the effect of heavy drinking on echocar-
diographic abnormalities more precisely, we assessed the
univariate correlations between the duration of heavy drink-
ing and echocardiographic parameters. No significant cor-
relations were found between the duration and LV volume
indexes, EF and LV mass index. However, relatively weak,
but significant, correlation was observed between the dura-
tion of heavy drinking and DT, A and E/A (r 5 0.27, p ,
0.05; r 5 0.47, p , 0.0001; r 5 0.39, p , 0.0005,
respectively).
No significant relation was found between the duration of
detoxification (abstinence) and echocardiographic parame-
ters, except for a weak relation with LV end-diastolic
volume index (r 5 0.25, p 5 0.016). Duration of abstinence
did not relate to the duration of alcoholism.
DISCUSSION
This study demonstrated that chronic alcoholics without
symptoms and signs of heart disease had LV dilation with
preserved EF and abnormal Doppler transmitral flow pat-
tern indicating impaired LV relaxation. Left ventricular
diastolic filling abnormalities were more remarkable in
patients with longer drinking histories. We found that
changes in LV volume occurred before the changes in LV
mass and impairment of LV diastolic filling, and may be a
sensitive marker of the detrimental effect of alcohol on the
heart. However, once alcoholism occurred, the duration of
heavy drinking related to diastolic filling parameters but not
to systolic indexes.
LV systolic function and mass in asymptomatic alcohol-
ics. It has been shown that symptomatic alcoholic patients
may have systolic dysfunction of various degrees, known as
alcoholic cardiomyopathy (18). However, data on systolic
function in asymptomatic alcoholics are conflicting
(4,19,20). Previous studies, using systolic time intervals,
have shown abnormal LV systolic function (2,21), which
can persist during prolonged abstinence (22). Urbano-
Marquez et al. (8) reported significantly lower EF in
alcoholics compared with control subjects. In contrast,
Kupari et al. (9) and Reeves et al. (23) found no significant
abnormalities in LV systolic function assessed by echocar-
diography in chronic alcoholics. In this study, we found that
asymptomatic alcoholics had slightly dilated ventricles with
normal EF.
Several echocardiographic studies have demonstrated in-
creased LV mass and wall thickness in chronic alcoholics
with different incidences of these abnormalities (4,5,24).
We also found that the LV mass was larger and the
posterior wall was thicker in alcoholics than it was in control
subjects. This is in accordance with the previously reported
necropsy study from Schenk and Cohen (25). No additional
increase in LV wall thickness was found in patients with a
longer drinking history compared with those with a shorter
drinking history, which is consistent with other reports
(4,6,7,10,23).
Possible reasons for these discrepancies may include
differences in the severity of alcoholism. We grouped
patients into three groups according to the duration of heavy
drinking, which should be useful to assess effects of alcohol
intake on LV structure and function. Another reason could
be inaccurate information on alcohol consumption (26).
The exact information on the quantities of alcohol con-
sumed was a major problem in most studies because many
alcoholics tend to underestimate their daily alcohol con-
sumption. We believe that our data on alcohol consumption
was reliable because we got information from their families
and friends as well as from patients.
LV diastolic function in asymptomatic alcoholics. Con-
flicting results have also been reported regarding diastolic
function of asymptomatic alcoholics. Dancy et al. (11),
using M-mode echocardiography, found increased LV dia-
stolic diameter in chronic alcoholics, but no signs of
impaired LV diastolic filling. Cerqueira et al. (7) found no
differences in LV diastolic function at rest between asymp-
tomatic alcoholics and controls, as assessed by radionuclide
ventriculography. The opposite was reported by Kupari et
al. (9) and Silberbauer et al. (10) who found impaired
relaxation as an early sign of alcoholic cardiomyopathy using
Doppler echocardiography. We also found that asymptom-
atic alcoholics had impaired LV relaxation. In addition to
the abovementioned possible reasons, these discrepancies
may be due to the different method used to assess diastolic
function (12). M-mode filling indexes describe segmental
ventricular function only. However, Doppler indexes of
transmitral flow assesses global LV diastolic performance
(27).
It has been shown that chronic alcohol intake may impair
the transport of calcium ions from the sarcoplasma into the
sarcoplasmic reticulum (28). This abnormality may lead to
the delay of the inactivation of the actomyosin interaction
and could be responsible for delayed myocardial relaxation
(9). Our results may reflect altered biochemistry of the
myocardium in chronic alcoholics. In addition, associated
ventricular dilation or myocardial hypertrophy may also be
responsible for delayed relaxation (29).
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Duration of alcoholism and the progression of LV sys-
tolic and diastolic abnormalities. Data are scarce on the
impact of the duration of alcoholism on LV systolic and
diastolic function. Askanas et al. (4) reported that the LV
systolic function and mass were not affected by the duration
of heavy drinking. In other studies (9,10), no relation was
found between the duration of heavy drinking or quantity of
ethanol exposure and LV diastolic filling. In contrast to
those studies, Urbano-Marquez et al. (8) reported that total
lifetime consumption of ethanol showed a significant posi-
tive correlation with LV mass and a significant negative
correlation with EF. Kupari et al. (21) showed that the LV
mass index and systolic time interval ratio had a curvilinear,
rather than a simple linear, relation to the total duration of
heavy alcohol consumption. However, to our knowledge, no
comparable data regarding diastolic function have been
reported to date.
In our study, duration of heavy drinking did not influence
ventricular volume and EF. In addition, although the
age-associated impairment in LV systolic function has been
reported (30), our data revealed no apparent influence of age
on EF in the alcoholics, even in those with long duration of
heavy drinking. Interestingly, we found that alcoholics with
longer drinking history showed longer DT and higher A
than alcoholics with shorter duration of alcoholism, despite
no differences in LV volumes and mass between the two
groups. This is in accordance with a previous study, which
showed LV diastolic impairment without associated in-
crease in LV volume or mass in a canine chronic alcoholism
model (31). These results suggest that prolongation of LV
relaxation may be a sensitive sign that can be used for the
assessment of progression of cardiac dysfunction in asymp-
tomatic alcoholics. Our study is the first one that showed a
direct relationship between the progression of relaxation
abnormalities and the duration of alcoholism.
Clinical implications. In this study, the earliest manifes-
tation of cardiac abnormalities in asymptomatic alcoholics
was found to be LV volume changes followed by LV mass
increase and impairment of diastolic function. The mecha-
nisms of the volume changes remained unexplained.
Diastolic dysfunction has been known to precede systolic
dysfunction in some forms of heart failure. Since EF was
preserved, even in patients with a long drinking history, it
appears that in chronic alcoholism, diastolic dysfunction
precedes systolic dysfunction. Therefore, serial evaluation of
LV relaxation may be helpful in the assessment of progres-
sion of cardiac dysfunction in asymptomatic alcoholics.
It would be going too far to state that our findings
represent the onset of alcoholic cardiomyopathy. Alcoholic
dilated cardiomyopathy clinically occurs in a small minority
of patients with chronic alcohol intake, and it is possible
that our findings may show a prelude to this condition in
select patients. However, this conclusion cannot be blindly
accepted without careful longitudinal observations.
Study limitations. Although transmitral flow velocity pat-
tern provides a measure of diastolic filling, almost all of the
indexes derived from the pattern are load dependent (27).
Since the alcoholics were asymptomatic, there was nothing
to suggest that any of them had extremely high or low
preload in this study. Thus, when significant changes in
loading conditions are not expected, as it was in this study,
transmitral flow velocity pattern is useful to assess global LV
diastolic performance (27).
This study was performed in a cross-sectional fashion.
Therefore, strictly speaking, we could not tell whether or
not an alcoholic patient would develop diastolic dysfunction
if he or she continued to drink. To clarify the time-related
changes in diastolic function in alcoholics, a large prospec-
tive study should be conducted.
Conclusions. Chronic asymptomatic alcoholics showed
LV dilation, which preceded increase in LV mass and
impairment of LV relaxation. It appeared that the progres-
sion of LV diastolic filling abnormalities related to the
duration of alcoholism. It is likely that, in select patients,
combination of LV dilation with preserved EF and im-
paired LV relaxation may indicate a prelude to alcoholic
cardiomyopathy.
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